infest 




Application Date; Aug. 9, /SW. : ; ; No;JSI74//44 9 
Complete Specification Left: Sept. 25, 7945. 
Complete Specification Accepted: Jan. 3, /M7. 



PBOVISIOlTAIi SPBOIFICATIOK 



10 



16 



SO 



96 



40 



45 



60 



We, Mtt,tw AiKOHijT LamaraD, a British 
Company, -of The Aerodrome, Beading, 
Berkshire, and Johit Whttakbk Wood- 
Hottsb, a British Subject, of -the Com- 
pany's address,, do hereby declare the 
nature of this - invention to- he as 
follows:— - . . . - 

Although applicable to aircraft landing 
gear generally, the mvenfcitan- is - particu- 
larly concerned -with the construction or 
aircraft taalwheal mounting' units, the 
chief object- being to evolve a "unit "of 
simple construction -utilising natural or 
synthetic rubber as the - shock-8.bsorbing 
medium in lieu of hydraulic or other -fluids 
now fairly generally employed, the unit by 
virtue of its simple construction ~bedng 
cheap and- easy to manufacture and being? 
light in weight, -the unit necessitating- "a 
minimum of m ainieraau re'when in service.- 

The invention *on«i»tn hroadlv in incor- 
porating fin aircraft landing s*ear a ehnck- 
absorber unit the shock-abtforbitu? medaum- 
of which is natural rubber. evnthetirr 
rubber or similar dasfSo- material oneraf-* 
ins? m -torsion, the shock-absorber unit- 
comprising? a non-circular" outer fnembeir 
and a non-circular inner member disposed* 
within -said -outer member- in spaced' rela-^ 
tionshfp, said -inner and outer members* 
carrying 1 * between tbem an 'mterveairng* 
layer of natural' rubber, synthetic rubber, - 
or similar elastic material, which- will - 
permit of - a constrained relative rotational - 
movement between the inner * and outer- 
m embers, the • members by "virtue of -*th e 
elastic properties of "the* rubber or similar- 
material tending always to return to their' 
initfal-relative posititfne:*It'wiirbe i a , i>'Dre^- 
ciated thals^ojszjnfip to -the] non-circuTar- 
formation of the inner a3j?T tfift^-memb er *r 
although the rubber or^Kke malarial "wiF~ 
Jn the main be subjected fo "torsional: 
stresses, -the 'material -will also "be- sub- - 
jected to compression "and tension- when- in- 
xlbq, this- beinpr not only due to the ixonV - 
circular formation* of" the inner and 1 outer - 
members, but also dhie to .the radial forces " 
applied Ja the rubber or like "material as a - 
result of the wheel 1 loads. 

Although it is within the scope of the* 
present invention to- utilise an interven- 
ing rubber or like layer, which is not 

to 4s 63 



actually united to the inner and / or outer 
members, it is preferred that it shall be 66 
secured in position to Troth lixner and outer 
members by any suitable or known method 
of rubber-tonmetal " bonding process, for 
example that known in the trade as the 
i&fetalastik process. * It. is convenient to SO 
construct such a* shock-absorber in the form 
of a - unit, the- unit- comprising an inner 
metal member, an outer relatively thin 
metal member,' and " an mtervening r layer 
erf rubber or like material/ the rubber or 66" 
like material bedntf bonded to the Inn ex 
membea? "and '"to - the* thin -metal outer 
member » which" • virtually Constiftates * a 
housing 1 ;" It is preferred', furthermore, 
that the thin metal housing shall be split 7CT- 
at one or more points to- permit of the unit 
being compressed •* slightly to enable it "to 
be inserted in *a slightly "compressed" state 
within a " conveniently ^shaped opening 
provided in-th~e- member " with! which the ?8 
unit- Is "to* be usetL - 

- Although "the inner and outer members 
may be" of "any suitable'non-circular cross- 
sectional shape desired, it ie preferred" that 
one -part, and "preferably botfch" parts, shall 
be of "elliptical form, or silbstantially • / 
elliptical form; in eidte el Nation, iti being' 
desirable that "both inner and" outer mem- 
bers 'shall be free "from shar> angle® or 
corners which might result in the rubber 85 
or " like material bei&g non^miformly 
stressed* under torsional loads'. As .ilri use " 
it is- likely that in certain, 'oiroumtanees, 
for- example -in -the "case of the " shook- 
absorber'beinjr associated with a taiiwheel 00 
mounting unit or" main' landing wheel 
undercarriage -leg or strut,- the? rtubbec? or 
like material wflTbe subjected to radially- 
arranged loads - in addition to- torsional 
loads, it is preferred that that part of the 96 
rubber or like material which may be 
called upon- to take ^-rexlftal load in'addi- 
ticn--to a torsional load shall be of greater 
thickness . "than, 'the remainder. "Far ' 
example, ihe" rubber or like material may 100 
be thicker intermediate the extremities of 
the imrer^ and 'outer members), this being 
the' case 'in the application of the shock- 
absorber unit to a tailwheel mounting unit 
in which the commcai major axes of the 106 
elliptical inner and outer members are dis- 
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"** posed substantially at rigbtwingles to the 
centre-line of a wheel fork arranged iff 

Although it is within the scope of the 

' J6' present invention to arrange fox both, inner 
and outer members- to i*e capable of rota- 
tional movement in opposite directions, or 
for the outer member to be moved angu- 
larly relative to the inner member, it is 

10 usually convenient for tKe outer member to 
be fixed in relation td the structure with- 
which it is associated and for the inner 
member to be arranged for .angular move- 
ment relative to the fixed , outer member, 

16 the inner member in the case of the appH- 
. cation of .the shock-absorber unit to a tail- 
wh.ee] mounting or main .undercarriage leg 
"being capable -of angular movement rela- 
tive, to the -fixed, outer member .under a 

20 flucteaiing wneei load. . 

- Thee invention will first" be described in 
detail as applied to an aircraft failwheel 
mounting- unitj the| shock-absorber ..unit 
. bein^ located in.iipsition within an appro- 

26 priatelv-shapeoV mounting, bracket adapted 
for aifbacninent to the airframe through the 
•medium _oi an ups^ndjnff leg, the . latter* 
heimr 'adapted to be 'rot at ably mounted in. 
pOJutBott upon -the airframe and being 

80 fitted if desired with rollers for engage- 
ment with a self Neutering cam. . . 

TKe 'mounting bracket may be of any. 
suitable shape and "is. conveniently of ellio- 
ticaV;or_ streamline form,, 'the. shock- 

96 s absorfier unit being pfesBed^ into position 
within a suitably-dimensioned Jhole.. pro- 
vided for r its jeceptio'jL in the bracket, the 
major; axis; of th> .elliptical sbo^-absoxber " 
unxV. Dyeing as Jhe^eipbefo^* mentioned disV 

40 pose"d at fight-angles qpr substantially at 
ifeh^angles '.to** a. trailing wheel jo%k .or 
like" wbjeel-carjrying memjber. . - V - 

•.The", wheel forlc preferably comprises . 
two .spaced wheel-cari^ixg members which 

'46 ~ar£ boated" on "opposite sides of the inner' 
memb ei pf the Islidck-absbirbei^unit, the 
laW^'being Jrored .with j^o jh)aced. holes I 
fox. the reception of bol& which serve "to." 
secnr>~;£he foreparts id position: oh. oppor 

6v site aides . of the inner member in. their 
correct, spaced relationship. «. In .tlufo coin* " 
nedgoji ' iff i« T^Qfe^redL _tb at. the inner \ 
member shall'be "of jOfehtly fireateil length 
thaji'jGie outer jnemljer and "its" associated . 

^"mounting bracket so .that the. .wheel fork 
parts " are .well .clear of the edges of the 
mounting bracket aud outer member, even 
when" the *aUwheeT is "subjected to side 
loads applied axially of the sbonk-absbrber 

60 tmit." . Xt will be., appreciated; JtheraTore. ". 
fthafl wilfc the wheel fork ^inclined rear-, 
wardly and , downwaxdlv in trail, the. 
rubber or like materiat .intermediate tha 
. ends -of the * efiintical-ebaned inner -and . 

6§ outex membeje will .be subfeotedL , to 'com : - 



pression and tension stresses, and for that 
reason it is preferred that the rubber or 
like material shall be of an increased thick, 
ness at those points. 

. It will be appreciated that varying TO 
wheel -loads applied to the taiLwheel 
during landing or take-off, or when taxy- 
ing, will result in angular movement of 
the wheel fork and inner member rela- 
tively; to the outer member and its associ- 76 
ated mounting bracket, the intervening 
layer of rubber or like material being thus 
supiected to torsion. In addition,- the 
rubber or like" material -will .as herein- 
before stated be subjected compression!' 80 
and tension stresses. owing to. the direction 
of the wheel loads and ike fact .that, the ? 
inner .and outer members- are. of. .non- 
circular crose-sectional shape. 

As applied . to . a -main undercarriage 86 
strut "where the jwheel loads-will .be con- 
siderably higher" than, *those~ to' which. the 
shock-absorber ^ould', be. likely to be sub- 
jected when used in conjunction -with- a. 
tailwheel mounting it is- preferred that a. 90 
plurality of .such shock-absorber units shall 
be .employed which may- be connected -to-_ ■ 
gefher m aUT. suitable manner p© that4hev: 
will he can able" of absorbing the higher: 
whfeLloauV encountered. . ... - ..-06 
'" Tri one^exemplification the -main lan dine 
wheel may he mounted, between fork 
member^ ^..srbich . also are. preferably 
arranged in trail ^ the .fork members being, 
bolted or 'oipxerwise jmrnrid." at a^ point. 100 
intermediate their' J'em?rth to the .inner 
mVmber, _ oj inner "m embers".. r\l the aTi ock- 
absorber jinit ot units, the shock-absorber^ 
units, if more than one/ is emploved,.tein^. 
mounted ooaxfallv," the. forwardlv-proiect-. 106 
in^ ends of the? fnxk'memb.erA being jcou-j 
necte'db^ a snitahle link of. liars' with one. 
or more additional " shdrk-abforher units 
oarrieVI by the .strut* ox, alterhativelv. its- 
m'ountittg jjrackejL The additioTial-nnit ot HQ 
units.mav/ f or. egranxnle^ be carried by the., 
usual? "m winrln cr bracV"*t iti fe> ' which th e - 
upper end of the .undercarriage, strut.fits. 
the mneT member, or inner members if" 
more £han One unit is. emnloved/ b^ih^ il^ 
fi"ftea^with one or mnx^.lffver arms whicjh. -~ 
are pivptalfy attached to the upne^-end .or 
ends/ of the Jink oV lyikfe^^ith. this, 
arrangemclff pivotal 'movement of "the 
wheeVfork parts as ja. result of .a fluctuat-.J^O 
in^""wheel^ ;loa.4 wfll result in", fersional . 
stresses, beii^g set. up in "all the shock- 1 - 
absorber, unite, amcnlar. movement , of the 
wheel fork paffe .being transmitted by-way " 
of the intervening link or" .links t^"^ 126 
lever .arm or arms associated." with. ? the_ 
upper shock-absorber "unit "or units., "For., 
the. purpose of accurate adjustment of the 
two seta oj 'shock-absorber units separated „ . 
by the intervening link. or-lin&,.the-latterLti30 



may be adjustable in length, Further- 
more, it will be appreciated that in su-oh a 
case the major axis of. each shock-absorber 
unit may be arranged horizontal «oar sub- 
6 stantially horizontal and for thai/ reason it 
may be found desirable, instead of increas- 
ing the thickness of the robber or like, 
material intermediate the extremities of 
the inner and outer members, to increase 
10 the thickness of the rubber at the sides of 
the inner and outer members . 

Although it k preferred that the rubber 



shall ha bonded to the inner and cuter 
members, the rubber mi^ht for example 
be inserted under tension, the: rubber 15 
after insertion being' permitted to expand 
sp as .to grip the surfaces of the inner and $ 
outer metal members* 

Dated this 9th day .of August, 1944* 
- 3Por the Applicants: 
F. J. .£SJEYJ5I*£3xf) & CQMPAOT, 

Chartered Patent Agwxto,, CI 
' 29y Southampton Buildings. - 
- Ohanoery Lane, London, Jvp&0* . 
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*W©/ Miles Atrobaft IaMiTKD/a British 

20 Company, of The Aerodrome, heading, 
Berkshire, and John 'Whttakhr Wood- 
jtoirsB, a British Subject of the Com- 
pany's- address, do hereby declare the 
na.ture of this invention" ^and * in "what 

25 manner the same is to be performed; to be 
particularly described', arid ascertained in 
and by the follorwinff statement: — 

Although applicable to aircraft landing 
fear generally," the invaution is parti qu- 

80 larly concerned with the Destruction of 
aircraft} tairwheel mounting "units," the 
chief object being to "evolve a unit of 
simple construction utilising" natural' or 
synthetic- rubber as the sno^k-absorbing 

35 medium in Hen of hydraulic or other ntuds- 
nbw fairly generally emp"i6yed^- j the-uuit" 
by virtue of its simple* "co*istruotiori -being 
cheap and 'easy to manufacture and being 
light in weight; "the unit necessitating a 
. 40 minimum . ot maintenance when, in 
service. - •-- ■■• ~ ■- ••- 

The invention consists broadly in "air- 
craft landing gea^'incorporating .a" torsion 
unit or- a ahook-absorbing* unit compxifnng; 

65 two members connected by- an 'intervening 
layer of elastic material,, which layer is* 
derormable under the landing l<otaa and- 
thereby permits of relative movements of 
partial rotation between the 'two" "said 

fiQ members." It may be* pointed out' thctt *a§ 
contrasted with the hydraulic* or - other ; 
fluid shock absdrbers "commonly employed 
in aircraft" landing gear, the selection <& 
the fore^ing torsion unit or shock^absorb^ 

66 ing unit for employment lh'airoraft land- 
ing gear permite of a striking reduction in 
the complexity, -initial" coat, weight -and 
servicing of such gear. - In the -preferred - 
construction of landing gear the two . said*' 

ISO " members of the' unit - comprise- an- outer 
member and ' an inner member - housed! - 
therein and the "elastic member encircles 
the inner * member "within the- outer* 
member. The" invention further includes 

86 aircraj$lan3Iji&^ a tor-" 



siqn unit or shock-absorb in g unit "compris- 
ing inner and outer members having "• 
respectively outer and inner peripheries of 
non-circular form, and an intervening 
layer of elastic material." ^Phe afbreseid, 70 
inte^ening. layer" is "of natural rnbber, _ x 
synthetic \ rubber^ or" similar el&stio 
material; .wMch will permit of a con** 
strained " -relative rotational movement 
between the inner and outer members* the 75 
members by viriJue of th© elastic proper- 
ties of * the rubber or ' similar; material : ? 
tending always, to return to their initial 
relative, positions. It will be appreciated 
thai! owing to the non-circultu» formation 80 
of the inner and outer meinbera:* although 
the rubber or 1^ ^ 
,be; subjected to torsional . stresses," the 7 
materi"al_will alsobe subjected tb oompfes-. 
sion and tension wheal in" use, this rang 86 
not only due. to' &a.non-ciroular £ or^ndtiorf 
of the; inner and.aater memj>ers, l^.afco- 
due* to the ' radial forces, applied* " to * the 
rubber .-or like material as a result "of the- 

wheel loads. *; ~ */".*"* *, : ' ; * . ; *90 

I Although it is within thle gopWe of "the 
present invention. t*> utilise' an inWyening* X 
rubber or like layer which, is not" actually* 
united* to the innef and / or outer members,,, 
it is I'ptet erred that if s*hall_ be_se£nr4d4n* 95 
. position to "both inner and outer;" menxbers 
by any suitable or known method of* -* 
rubbor-to^metal.. bonding. [ process, ^for 
©xamp^e ;that known" in th^T trade * as * the" 
MatsTaatik process; _ Ifc is convenient -tfo 100 
construct such " a ^oek-absorber in the 
form of ^ a "unitj.* the unit, .comprising "an r -i 
inner metal member, an oujer relatively 
thin metal member,'' and * an inteWenxng 
lay er of rubber or like material, the rnMfc£-~ 105 
or like material bemg ( .bonde4_$o\ the jrmejr*' 
member and to ' the " tMii * m e^T (fa 
member which virtually constitutes n 
housing. It ie^ preferred^ fur^ermore, r 
that flieHiin metal housing shall be split 110 
at one or more points .to permit! of the unit* 
being compressed slightly fo- enable" it' to - 
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be inserted in a Slightly compressed! state 
within a cwnyeniently^ehaped opening- pro- 
vided in the member with which the unit 
is ta be used. 
& . Although ike inner and outer members 
may be of any suitable non-circular cross- 
sectional-, shape desired, it is preferred 
that one part, and preferably both parts, 
shall be of oral or elliptical form, or sub- 

1Q stantially oral or elliptical form, in side 
elevation, it being desirable that both 
inner and outer members shall^ be free 
from sharp angles or corners "which might 
result in tike rubber or like material being 

16 non-unif ormly stressed under torsional 
loads. As in use it is likely that in certain . 
circumstances, for example in the case of 
the shock-absorber being associated "with a 
tailwheel mounting unit or main landing 

20 wheel undercarriage leg or strut,, the 
rubber or like material will be subjected to 
ra&aUy?ex£anged loads in addition to tor- 

• sional loads, it is preferred that that part 
of the rubber or like material which may 

26 be called upon to take a radial load in 
addition to a torsional load shall be of 
greater thickness than the remainder. For 
■ example; the rubber or like material may 
be thicker' intermediate the extremities of 

30 the inner arid "outer members, this being 
the case in the application of the shock- 
absorber unit to a* tailwheel mounting ^unit 
in wHch the common major axes of the 
elliptical inner and outer members are dis- 

85 posed substantially at right angles to the 
centre-line: of a wheel fork "arranged m 
trail. In the f oregbing connection it is to- 
be -acknowledged that a proposal D f£* 
" made in Patent Specification 2To\ 49^,521- 

40 (to which reference is directed for further 
particulars)- "for a resilient mounting or 
connection oomprisiiig an outer metallic* 
- member having an internal space of ellip- 
~ tieaT <TOBS*secti6nar form in "at" least one 

46 plane, which space surrounds a* second 
metallic member of elliptical cross-sec- 
tional external form in at least one plane, - 

• in such a way as to produce -a completely 
closed elliptical annular space of approxi- 

60 mafely uniform cross-section, the annular 
space' beinj? filled? with rubber or the Eke: 
resilient material" adhesivelv secured both; 
to the inner wall of the elliptical hollow 
space of theouter member arid to theperi- 

65 phery of the elliptical inner "member, and 
a riirid tever rigidly secured to or integral': 
witn end "of the aforesaid "metallic 

^ ' members. " for r "ferammiitting oscillations, 

whereby "on relative tttffeary displacement 
6.0 of. said metallic members the rubber or the - 

like -is r subjected to compression-, tension 

and shearing stresses: 
'Although it is within the- scope or the 

present * invention to arrange for both 

66 inner and -outer members !fo be capable of 



rotational movement in opposite direct / 
tions. or for the outer member to be moved* /[ 
angularly relative to the inner member, it !| 
is usually convenient for the outer member jj 
to be fixed in relation to the structure with #0 
which it is . associated and for the inner | 
member to be arranged Jor angular, move- 
ment relative to Ihe fixed, outer member, | 
the inner member .in the case of the appli- 
cation' of the shock-absorber unit to a tail- 76 
wheel mounting 0T main undercarriage leg* 
being capable of angular movement rela- 
tive to tne fixed outer member under a 
fluctuating wheel load. 

The foregoing and •other features of the 80 
invention set out in the appended claims 
are incorporated in the various construc- 
tions on aircraft landing gear which will 
now be described with reference to the 
accompanying drawings in which : — * t 86 

Figure 1 is a side elevation of a tap. 
wheel mounting unit according to this 
invention. 

Figures 2 and 3 are respectively an end 
elevation of and! a longitudinal section 80 
through the shock absorber unit employed 
in landing gear according to this inven- 
tion: ' 

Figures "4 and 6 are. side elevations, of 
two main undercarriage units according- to 85 
this invention, 

The invention will first he described in 
detail with reference to I5gs, t-^. "as 
applied to an aircraft tailwheel mounting 
unit wherein the shook absorber unit 1 is 100 
located in position within "an "^{^rppri- 
atejy-ahapea mounting bracket ^.arranged 
f or attachment to the airframe through the! 
medium of an upstknding leg 3. .The 
latter is arranged to be rotatably mounted 106 
in position upon-thp airframe and-heing 
fitted if desired with rollers '4 for engage- 
ment with a self centering cam. 6. * "Alter- 
natively, of bourse, the cam 6 may be bn- 
the leg 3 an'4 the rollers 4 on the. airframe;, no 
Fig. 1 may fce interpreted as. showing 
either arrangement. ; ' ' ' 

The mounting' bracket 2 may be "of any 
suitable' shape and is conveniently- of . 
elliptical or . .streamline, form, the shock- 115 
absorber unit 1 being pressed into position 
within; a . 'suitably-dimensioned hole pro-, 
vided i or its - reception in the^ feacket 2 t 
the* major axis .of * the elliptical shock-, 
absorber unit being^ as hereinbefore men-. 120 
tioned disposed at righ^-angles or. substan- 
tially at right-angles" to a trading wheel 
fork or like wheel^rrying castor-member 

" - 

m The wheel fork preferably comprises, two 125 
spaced "wheel^carrying " members 6 which " 
are bbKed on opposite sides of the liiner 
member la of Hne shock-absorber unit 1, 
the latter being bored with two. spaced* 
holes 7 for the reception of * bolt's 8 which" 130 
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serve to secure the fork parts, in position 
on opposite sides of the inner member in 
their correct spaced relationship. In this 
connection it is preferred that the inner 

& member la> shall be of slightly greater 
length than^the outer member or shell lb 
(as shewn in . Pig. 3) and its associated 
mounting bracket 2 so that the wheel fork 
parts 6 axe well clear of the edges, of the 

10 mounting bracket' 2 and outer member lb] 
even when the tailwheel 9 is subjected to . 
side loads applied am' ally, of the shock- 
absorber unit, . It ; will be - appreciated, 
therefore, that with . the - wheel fork 

16 inclined rearwardly. and downwardly- in 
trail, the rubber or. like material la inter- 
mediate the endB of the elliptical-shaped 
inner and outer members la, \b_ will be 
subjected to .compression and tension 

20 stresses, and for that reason it is preferred 
that the rubber or like material shall be • 
of an increased thickness at those points. 
The beforexmentioned splits in the thin 
^ metal outer shell or housing are indicated 

25'atlO. - 

II will be appreciated that varying 
wheel loads^ applied to the- tailwheeT 
during landing or take-off or when taxy- 
ing, will result in angular- movement of 

80 the wheel fork . 6 and inner member la 
relatively to the outer member 16 and its 
associated mounting -bracket 2 3 the inter- 
vening layer of rubber or like material lo 
being thus subjected to torsion. In addi- 

85 tion, the rubber or like- material will as 
hereinbefore stated be subjected to com- 
pression and tension -stresses owing to the 
direction of the wheel loadls and the fact 
that the inner and outer members are* of 

40 non-circular cross-sectional shape. 

As appKed to a main undercarriage 
strut where the wheel loads Trill be con- 
siderably higher than those to which the 
shock-absorber would be likely to be sub-. 

46 jeeted when used in conjunction with, a 
tailwheel mounting, it is preferred that a 
plurality of such eh ock-absorber units 
such as 1 shall be employed* which. may be. 
connected together in any suitable manner 

50 so that they will share and will be capable 
of absorbing the higher wheel' loads en- 
countered 

In the example shown in Figure 4 the 
main landing wEeel^ 11 is mounted! 

65 between fork members l^'which also are 
preferably arranged in iaraal, the fork 
members being boated or otherwise secured 
at a point intermediate their length to the 
inner member, or inner members of the 

00 shock-absorber unit or units, 1 at the base 
of the strut 13 (the shock-absorber units, 
if more than one is employed, are mounted 
eoacrially). The forwardly-projeoiing ends 
of the fork members 12 are connected by a 

66 suitable link or links 14 with one or more 



additional upper shox&-a^orbejrVjijmt&£X 
carried by the strut 13 or, alternatively; 
by its mounting bracket 15, The -addL 
tional unit or units may, for example, -be 
carried by.. the usual mounting bracket ?ft 
into which "the upper end of the wider- 
carriage strut 13 nte, the inner member 
l(Sy or inner members if more than one- 
unit is employed, being- fitted with one or- 
snore lever arms 16 "which are pivotally ffg 
attached* to the upper* end or ends of the 
link or links 14. . With , this arrangement 
pivotal movement of the wheel fork parts 
12 as a result of a fluctuating wheel load 
will result in torsional stresses being set §0. 
up in all the shock-absorber units, angular 
movement* of the wheel fork* parts "being 
transmitted by-way of - the intervening link 
or links 14 to -the. lever arm or arms 16 
associated with the' upper shock^bsorber g&- 
unit or units. * For the purpose of acou-\ 
rate adjustment of the two seta of shock- - 
absorber units separated by the interven- 
ing lint -or links- 14. the latter' may be 
adjustable in length* Furthermore, it 00- 
will be appreciated that -in such a case" the 
major axis -of each shock-absorber unit 
may be -arranged horizontal or' substan- 
tially horizontal and for that reason it 
may Da found desirable* instead «f increas- ©§ 1 
ing the thickness of the rubber or' like 
material intermediate the extremities of 
the inner and outer members (i.e. on the 
major -axis) to increase the thickness' of - 
the rubber at- the sides of the inner and 
outer members (i.e. on the mine? axis).. 

Figure -5 shows a -further construction 
of main under carriage unit in which a 
pair of levers, each supporting a shock- 
absorbing unit (such as illustrated in Figs. 2L<D§: 
2 and 3) are connected each to one of the 
members. of its associated unit." The other 
members of the two units are -rigidly con- - 
neo ted together and the landing load is 
applied to at least one of the levers and is llfl 
transmitted to the two.- unite. For this 
urpose, the landing wheel 11 is mounted 
etween fork members 12, arranged in 
trait, which are connected to the inner 
member la of a unit 1 the outer member 116 
of which is secured in a bracket 17 at the 
base of the strut or leg 13, This unit is 
therefore not only- placed under torsion by 
the landing load but also aots as a pivot 
for the members 12. These latter extend 120 
forward as at 12 1 from the unit 1 and 
support another unit l 1 being connected to 
the inner member thereof*. Another pair 
of levers 19. is pivoted! to the bracket 17 
at 20 and extends forward above the lever 135 
members 12 1 and supports an upper unit 
l lx , being connected to the inner member 
thereof. These) two unite l 1 and l w which 
are thus supported by the levers 1Z 1 and 12 
are rigidly connected by a block 18 in 13Q 



BEST AVAILABLE COPY 



which their outer members -are received. 
It mil therefore be appreciated that ike 
hading load is *ppliedtp all three tmits. 
■* Although it is preferred that the rubber 
dHo shall tna baaded to the inner and outer 
members la, 16\ -the. rubber may for 
example be inserted under tensix>n x the 
rubber after insertion being 1 permitted to 
expand .so as-tq grip the surfaces of the 

11T. inner and outer metal members. . . 

Having now* j>artio.uIarly described and 
ascertained .the. nature of our said inven.- 
tion, and in what manner the same is to 
be performed,* we declare .that what we 

15. claim is: — * - . 

•1. Aircraft landing, gear incorporating 
a torsion unit or a sioisk-absorbing unit 
comprising two members connected by. an 
intervening layer of elastic material, 

20C which layer is deformabla nndbr the land- 
ing load and thereby*, permits of relative 
movements of partial rotation between the 
two said members, • ..■ 

2. t annin g gear according ta claim. 1, 

25 wherein said members comprise an outer 
member " and .an. inner, member housed 
therein and' wherein the elastic material 
encircles the inner member within .the 
outer meinber. ' . ' • ■ '. - 

801 S. Aircraft, landing gear incorporating 
a torsion unit or., snook-absorbing unit 
comprising inner and outer members 
having respectively outer and inner peri-., 
pheries of non-circular form, and! an inter- 

85' vening luyer of elastic material, 

. 4. £anding gear according to any of the 
preceding claims, wherein the sai<5 layer is 
natural or synthetic rubber. 

5. Landing" gear according to claim 4, 
40 wherein said rubber/layer is bonded to-the 

two members. . - - ■ . " . - • - . 

6. Landing gear according to any of the 
preceding claims*, haying the. unit . of -snb^ 
stantially oval or. elliptical section* r .t - 



7. Landing gear according to any of the 45 
preceding claims, comprising a lever, such 
for example as a wheel fork or equivalent 
wheel-carrying . lever , connected to one of r 
the members of the unit to .apply the load' ' 
thereto. ':. - .\- - W 

8. Landing gear according to any of the 
preceding claims, comprising a plurality 
of said units and means, for example lever . 
arms and linkage, oxmnecting them so that 
the load is appfied to them all. m 65 

9. Landing gear - according-, to claim 8. 
having two units, spaced apart lengthwise 
of an undercarriage strut, leg or its equi* 
valenf and- a link extending lengthwise of 
the latter, to: connect them.. . - . - ofl 

10. Landing gear according to any of 
claims 1 — comprising a. pair of levers 
each supporting . a unit and connected each 
to -one of .the members, of its- associated 
unit, . means -rigidly connecting the other 65 
members of the- units- together, and means 
for applying the landing load! to at least ' 
one of the levers whereby said load is. 
transmitted to hoth unitav 

.11. Landing, gear .according to any of TO 
the preceding claims, incorporating- a 
wheel-carrying ^ cantor-member operating • 
as a load-applying. lover, 

12- Aircraft landing gear substantially 
as described herein with reference to Kg. 75 
1^ or Kfij. .4 fc or -Fig. 5 of the accompany- 
ing drawings/ ( 

Dated this fSMI day .of September, 1945. 

EBIC iHySZEER -<& OLARKSON, 

* Chartered Patent Agents,-. 
Eighteen, .-Park. Bow, Notfcingtamv. 

Reference ifite? been directed in pur- 
suance- of Section 7, subjection <4), of the- 
Patentsand Designs- Acts,. IftOT. to 104$,. . 
to Specification Jfo, 493,521* 



Leamington Spa; .Prints for.His Majesty's Stationery Office, by the Courier Press.— Jft4J. 
Published at The Paten* Office, 26/ Sdutliamptoxv Bu2diugs,- Ijoxidpn^ W.O £ t - ir«n> wbiohr 
' \" couiee, price is . Od. each {inland) Is, ldl."(afroa^ max be. obtained. .. . .'. 



2 SHEETS 

583.963 COMPLETE SPECIFICATIO N , ** ggr ' 




H.M.S.O. 6Ty.R) 



BEST AVAILABLE COPY 



2 sneers • 

583^63 COMPLETE SPECIFICATIO N : , SflffT 2 




H.M.S.a(Ty.P.) 



